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1. Introduction

The proposed intra-access handover mechanism is based on a two level hierarchical architecture for user plane traffic [1] with Access Service Gateway (ASGW) and Enhanced Node B (ENB), which includes fully meshed interconnections between involved nodes (see figure below). We propose a pro-active preparation by the means of context transfer from source to target ENB even before a handover decision will be taken by the source ENB. A temporary forwarding procedure starts together with the handover decision, then a path switching will follow at ASGW.
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Fig. Network architecture

2. Discussion

The features of the proposed intra-access system handover are listed in the following:

· Mobile Anchor Point functionality above ENB level is located in the ASGW and no change of the ASGW will occur during an intra-access system handover.

· Mobile Anchor Point functionality above cell level and the major part of the radio resource management is located in the ENB.

· Network controlled handover, decision taken by source ENB.

· Tunneling protocol between ASGW and ENB and between source ENB and target ENB.

· Break-Before-Make approach, meaning that only one interface is available for the transmission of user plane data over the air, i.e. a UE can only communicate user plane data either with source ENB or target ENB.

· Pro-active configuration of target ENB with storage of context and assignment to shared channels even before a handover decision has been taken. Pro-active provisioning of UE radio bearer configuration in target cell to source ENB.
· Temporary forwarding of user plane data from source and target ENB, which starts even directly after a handover decision.

· Path switching at ASGW after the establishment of a new connection between UE and target ENB. No temporary buffering at ASGW.
· No Soft Handover for DL and UL traffic.

This pro-active handover mechanism is based on different phases: UE measurements and threshold configuration by source ENB, handover preparation, and finally handover execution.

· Measurement, Reporting and Configuration

The UE reports measurements towards the source ENB, which indicate radio conditions of the serving cell and monitored adjacent cells. The measurements are used to trigger handover preparations and executions. The source ENB determines the measurement conditions and the trigger thresholds for handover preparation or execution.

· Handover Preparation

A pro-active handover preparation starts after a preparation trigger. Such a trigger could be that the UE reports that a configured preparation threshold has been reached. Then the context will be transferred and stored in the target ENB. In the target cell UE specific radio configuration and tunnel endpoints will be prepared and the respective configuration (e.g. ID's and channel configuration) will be returned to the source ENB. Such a pro-active preparation will result in very short handover interruption times and allow for a very small handover latency. These properties are very suitable for seamless handovers and for optimal service at the cell edge.

· Handover Execution

A network controlled handover will be decided by the source ENB and user plane data will be temporary forwarded from source to target ENB. The handover execution will be finished after path switching of user plane data at the ASGW and the release of resources for the old link.

A detailed sequence chart with temporary forwarding mechanism is shown in the figure below and described in the following.
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Fig. Sequence chart for intra-access system handover

1
UE measurements

2
Reporting of measurements 

3
S-ENB decides to initiate handover preparation

4
HOprep REQ (context transfer)

5
HOprep REQ

6
HOprep ACK
-> tunnel endpoint config at ASGW

7
HOprep Notification (pre-configuration at target ENB, transfer of addresses and channel config)
8 HOprep Notification

9 Reporting of measurements
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Decision on handover execution 

11
HO Command
-> connection released between UE and S-ENB
-> UE switchs to T-ENB

12
HO Indication
-> S-ENB forwards DL data to T-ENB
-> buffering of DL data, if needed

13
HO Confirmation
-> UE sends UL data to T-ENB

14 HO Complete
-> T-ENB sends DL data to UE
-> T-ENB sends UL data to ASGW
-> ASGW switchs DL data to T-ENB after receiving of "HO Complete" message

15 Release Resources
-> release resources and tunnels for old link

3. Conclusion and Proposal

The principles of a pro-active handover were listed. A sequence chart shows the signalling flow for such a pro-active handover.
The early preparation allows that the actual signalling needed for handover execution is minimized, only requiring 3 signalling messages for the uplink and 2 additional messages for the downlink path switch. This results in a very fast handover with a very short interruption time and latency. This procedure can be applied either for lossless or seamless handovers. The path switching of DL data at ASGW should be performed after the establishment of a new connection between UE and target ENB, because then a handover failure has only very small impacts on the mobile anchor point (return path switching can be avoided).

It is proposed to include the sequence flow in chapter 6.2.3 "LTE Active Behaviour" of the technical report 3GPP TR R3.018 [2].
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